


    The rainbow trout Oncorhynchus mykiss is 
one of the most widely introduced species of 
fish in the world outside its native range, and 
the species� ecological plasticity has allowed 
it to establish self-sustaining populations in 
lentic and lotic habitats throughout the globe 
(Crawford and Muir 2008). This plasticity 
combined with the capacity to hybridize with 
cutthroat trout O. clarkii has arguably made 
introgression with rainbow trout the biggest 
threat to most subspecies of cutthroat trout in 
western North America (Young 1995, Behnke 
2002, Budy et al. 2019). Consequently, reduc-
ing the extent and severity of hybridization 
is often a central tenet in management plans 
developed to conserve cutthroat trout popula-
tions (e.g., Coffin and Cowan 1995, Hirsch et 
al. 2005). 
    Common goals in cutthroat trout conserva-
tion and management plans include identify-
ing pure cutthroat trout populations in order 
to protect them from future introgression, and 
reducing introgression in cutthroat trout popu-
lations that are already hybridized by manu-
ally removing rainbow trout and cutthroat 
trout × rainbow trout hybrids (hereafter, 
hybrids). In such removal efforts, assessing 
the hybrid status of individual fish or popula-
tions by using genetic markers is often im -
practical due to time or cost constraints. For 
example, in some areas, weirs are operated on 
spawning tributaries, where cutthroat trout 
are allowed to pass while nonnative rainbow 
trout and hybrids are removed (High 2010). 
In other instances, rainbow trout and hybrids 
may be gradually removed from streams via 
repeated electrofishing passes (e.g., Meyer et 
al. 2017a) or by requiring anglers to harvest 
any rainbow trout or hybrid that they catch 
(Heim et al. 2020). In such instances, it is 
impractical to hold each captured cutthroat 
trout until genetic analyses can be performed 
to assess its hybridization status. Likewise, for 
broadscale status assessments (e.g., Meyer et 
al. 2006), it is often cost-prohibitive to ge -
netically interrogate cutthroat trout at enough 
locations to draw firm conclusions about the 
purity of individual rivers or entire drainages 
(Della Croce et al. 2016). 
    Consequently, accurately identifying phe-
notypic traits associated with introgression 
would be invaluable for management and con-
servation of cutthroat trout subspecies. Unfor-
tunately, while differentiating cutthroat trout 

from rainbow trout parental taxa is relatively 
straightforward (except for fry; Martinez 1984), 
distinguishing hybrids from either parental 
taxa can be challenging, especially for >F1 
hybrids (Meyer et al. 2017b), and the difficulty 
varies greatly among subspecies. For example, 
phenotypic differentiation of rainbow trout 
hybrids from coastal cutthroat trout O. c. 
clarkii (Baumsteiger et al. 2005, Kennedy et 
al. 2009) and westslope cutthroat trout O. c. 
lewisi (Weigel et al. 2002) is particularly diffi-
cult, presumably because both of these sub-
species evolved in sympatry with rainbow/red-
band trout and hybridize naturally (e.g., Young 
et al. 2001, Kozfkay et al. 2007). For other sub-
species, such as Yellowstone cutthroat trout, 
phenotypic differentiation between cutthroat 
trout and hybrids has been more successful 
(Seiler et al. 2009, Meyer et al. 2017b, Heim 
et al. 2020). The latter 2 studies recently iden-
tified morphological characteristics that are 
useful in differentiating Yellowstone cutthroat 
trout from hybrids. However, the variation 
observed among cutthroat trout subspecies in 
coloration and spotting patterns highlights the 
need for subspecies-specific evaluations to 
determine whether phenotypic traits can be 
used to accurately detect introgression in indi-
vidual fish. 
    Phenotypic differences between Bonneville 
cutthroat trout, rainbow trout, and hybrids 
have not, to our knowledge, been described. 
Bonneville cutthroat trout from the Bear 
River basin are closely related to Yellow-
stone cutthroat trout both genetically (Loxter-
man and Keeley 2012) and morphologically 
(Behnke 2002, Seiler and Keeley 2009), pre-
sumably because of historical geologic con-
nectivity (Campbell et al. 2011). However, 
even closely related subspecies of cutthroat 
trout exhibit morphological differentiation 
(Seiler and Keeley 2009), further justifying 
the need for subspecies-specific evaluations. 
The primary objective of this study was there-
fore to determine whether diagnostic pheno-
typic traits used to differentiate Yellowstone 
cutthroat trout from rainbow trout and hybrids 
could also be used to reliably differentiate 
Bear River basin Bonneville cutthroat trout 
from rainbow trout and hybrids in the field, 
with an emphasis on characteristics that could 
be quickly and easily measured. A secondary 
objective was to evaluate whether the ability 
of biologists to identify O. mykiss traits in an 
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